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A.1.  Lithium Warehouse Site Historical Characterization

The Lithium Warehouse site is located on the west side of Portsmouth Gaseous Diffusion Plant
(PORTS) and includes Buildings X-744-S, X-744-T, and X-744-U that are used for lithium storage. The
site is bounded on the north and east by Truck Access Road. The site is bounded on the south by the X-
616 Effluent Control Facility. The X-6619 Sewage Treatment Facility is located west of the site, while the
X-230J3 West Environmental Sampling Building and Containment Basin is located outside the north west
corner of the site. A rail line and “C” Road enter the site from the north. The site is generally flat with a
slight dip to the north and west.

Site evaluations were undertaken for the X-230J3, X-6619, X-740, and X-616 facilities located
around the area. In addition, samples from around the X-744-S building were also obtained. Table A-1(a
and b), A-2, and A-3 list detected results for surface and subsurface soil, sediment and groundwater,
respectively, at sample locations inside the lithium warehouse site.

The RFI BRA characterized the exposure settings for current conditions and future use scenarios
with respect to the general physical characteristics of Quadrant III and the characteristics of the
populations on and near the quadrant. The pertinent exposure scenarios considered in this report are
consistent with the current and projected local land uses of the site and surrounding area and with the
DOE Ten-Year Plan presented to the PORTS Decision Team on February 4, 1997:

• industrial areas inside the limited-access (security fenced) area, landfills, and other currently
industrialized areas,

• recreational/commercial from the remaining property between the security fence and the property
boundary, and

• residential for locations at the DOE property boundary.

Exposure pathways, current on-site worker, future on-site worker, excavation worker, and
recreational (where appropriate) exposure scenarios were evaluated. The SWMUs with HI values less
than 1 and ELCR values less than 1x10-6 were determined by the PORTS Decision Team to require no
further corrective action evaluation. A few selected SWMUs exceeding these limits were also determined
by the PORTS Decision Team to require no further corrective action evaluation. The accepted
exceedances generally result from (1) natural occurrences of inorganic constituents, (2) elevated inorganic
values in constituents (metals) because of the presence of adsorbed metals in suspended clay and silt-
sized particles in highly turbid groundwater samples, and (3) the lack of sediment background data for
comparison with sediment analytical data. The current interpretation of metals in groundwater will be
confirmed by data collected in accordance with the IGWMP being developed by DOE.

X-230J3 West Environmental Sampling Building and Intermittent Containment Basin

The X-230J3 West Environmental Sampling Building is an approximately 150 ft2 structure that
houses monitoring equipment and controls for the gates of the intermittent containment basin. Upon
receiving notification of a spill, the emergency gates can be closed to impound the flow of the West
Drainage Ditch before it crosses under Perimeter Road.

Discharges and spills from the northern half of X-326, from the western half of X-330, and from
X-530, X-616, X-740, X-744S, X-744T, X-744U, X-745C, and X-6619 flow into storm sewers A and B,
which discharge to two northern tributaries of the West Drainage Ditch. The two northern tributaries of
the West Drainage Ditch discharge to X-230J3 and subsequently X-230J5.
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During the PORTS Decision Team meeting on November 12, 1996, the Ohio EPA, the U.S. EPA,
and DOE agreed to further characterize surface soil so that the potential risk associated with nitrobenzene
detected in one sample collected north of this unit during the RFI could be clarified. Nitrobenzene was not
detected in surface soil collected at that location in May 1997. This location is outside the Lithium
warehouse site investigation.

No volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), polychlorinated
biphenyls (PCBs), uranium or technetium were detected in the groundwater at X230J3. Xylenes were
detected upgradient and outside the unit but cannot be attributed to a release from this unit. Gross alpha
and gross beta activities were detected, but are likely the result of turbidity in the sample because uranium
and technetium were not detected. Previous sampling results suggest that releases from the soil to the
groundwater have not occurred.

X-616 Effluent Control Facility/Former Chromium Sludge Lagoons

The X-616 Effluent Control Facility processed cooling water containing a chromium-based corrosion
inhibitor until 1993. Treatment of the cooling water blowdown through pH adjustment using slaked lime
and polymer coagulant generated a lime sludge that contained hydrated chromium hydroxide [Cr(OH)3].
After the precipitate settled, it was transferred to surface impoundments. The sludge was allowed to
compact and the supernatant was rerouted to the reduction precipitation process. The removal of the
chromium-contaminated sludges and soils from the Surface Impoundments was completed on June 21,
1992 per the Closure plan. Groundwater in the vicinity of X-616 is currently sampled semiannually for
post-closure monitoring.

Soil sampling was performed after completion of the closure of X-616. No VOCs, SVOCs, or PCBs
were detected in the soil associated with X-616 after sludge and soil removal was completed. These
results indicate that organic constituents have not been released to the soil. Analysis of the RFI data and
results of the remediation activities at this unit show no contamination that could act as a continuing
source of groundwater contamination by means of leaching from the vadose zone soils.

VOCs, primarily TCE, were detected at concentrations both above and below Practical Quantitation
Limits (PQLs) in the groundwater associated with X616. Previous sampling results suggest that VOCs
were released to the groundwater.

However, the Quadrant III RFI BRA identified a total non-cancer HI of less than 1 for all applicable
current and future land-use scenarios. A total Excess Lifetime Cancer Risk (ELCR) of 8 x 10-5 was
identified in the RFI for future on-site workers. This ELCR is driven by exposure to 1,1-dichloroethene in
the groundwater from the Gallia water-bearing unit by means of ingestion. The potential exposure is
within the 10-4 to 10-6 target range. Future excavation worker exposure can be controlled through proper
health and safety practices.

VOCs detected from semiannual post-closure monitoring conducted at X-616 indicate a decreasing
trend in concentrations: only one well (X616-20B) exceeded Maximum Contaminant Level (MCLs) (TCE
at 14 µg/l) in 1996 (Energy Systems 1997). Continued post-closure monitoring of wells in the X-616 area
is being developed through the IGWMP.

X-6619 Sewage Treatment Facility

The X-6619 Sewage Treatment Facility was constructed in 1980 and became operational in 1981.
Raw sewage treated at the facility is collected from all areas of the plant site. The facility can process
800,000 gal/day of sanitary sewage by using an activated-sludge treatment process that includes aerobic
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digestion, secondary clarification, and granular-media filtration for effluent polishing (tertiary treatment).
Post chlorinating is used to produce a bacteriologically accepted effluent before discharge to the Scioto
River through an underground pipeline. The effluent is monitored under a NPDES permit (Outfall 003).
Other wastes generated at X-6619 are coarse materials (sand, gravel, wood, rags, etc.) that have been
screened and removed during the initial filtering of solids from sewage. The coarse screenings are shipped
off-site.

The Quadrant III RFI BRA identified a total non-cancer HI of less than 1 for all of the scenarios
detailed for X-6619 (current on-site worker, future on-site worker, and excavation worker). Media-
specific total ELCR risks of 1 x 10-5 and 9 x 10- 5 were identified for current on-site workers and future
on-site workers, respectively. These ELCR risks are within acceptable target risk levels per the U.S. EPA
CERCLA guidance. The ELCRs are driven by exposure to arsenic in both soil and groundwater. It is
important to note that these risk levels were calculated before establishment of a final background UTL
for arsenic. All of the soil samples collected in the vicinity of the X-6619 detected arsenic below the final
background UTL. The only groundwater sample result with arsenic above background was collected from
the Berea. Arsenic was not detected above background levels in groundwater collected from nearby
Gallia wells. Therefore, the arsenic in the Berea groundwater is not likely to be associated with
contamination from facility activities because the arsenic would have had to migrate through the
overlying Gallia water-bearing unit.

The vadose zone soils contaminant data (all soils above the water table, including deep soils) were
screened for potential continuing sources of groundwater contamination by means of leaching (see
Section 2.1.6). After this screening, the only contaminant that remained was methylene chloride.
Methylene chloride was detected in 2 out of 11 samples collected at 8 locations at 5.9 and 6.8 µg/kg (PQL
= 5.0 µg/kg). Because this is a common laboratory contaminant and was detected within 10 times the
PQL, these two detections were eliminated from further consideration. Therefore, no continuing sources
of groundwater contamination by means of leaching from vadose zone soils are present.

X-740 Waste Oil Handling Facility

The X-740 Waste Oil Handling Facility is approximately 50 ft by 120 ft and consists of a diked
concrete pad with a roof and sheet metal walls on the north, south, and west sides. The east side of the
facility is open-sided, with plastic sheeting windbreaks to protect the interior from weather. An oil-stained
concrete pad for temporary drum storage is located approximately 200 ft northeast of the facility. During
its period of operation from 1982 to 1992, the facility was used as a drum-staging area for approximately
8,000 gal/year of non-radionuclide-contaminated waste oils and 500 gal/year of non-radionuclide-
contaminated waste solvents generated by various plant site activities. The drums were staged at the
facility pending analysis of their contents before their final disposition. Empty drums that resulted from
combining partially full drums were crushed in a hydraulic drum crusher in the northwest corner of the
facility and disposed of at the X-735 Landfill. Effluent from the drum crusher was discharged to a
tank/sump that was installed in early 1986 and is located beneath the drum crusher pad.

The Quadrant III RFI Phase I field investigation was conducted from June 1992 through August
1992. The Quadrant III confirmatory investigation was conducted in November and December 1992. Part
of the Quadrant III confirmatory investigation was directed at characterization of soil and groundwater in
the vicinity of an abandoned septic tank south of the X-109A building.

A RCRA closure plan was submitted by DOE in 1993 and approved by the Ohio EPA in June 1994.
The closure of this unit included removal of the tank/sump associated with the drum crusher. In May
1993, soils beneath the excavated tank/sump were sampled to a depth of 2 ft below the grade of
excavation (approximately 5 ft below ground surface). The initial X-740 closure activities were conducted
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from September through November 1993 to determine the extent of soil and possible groundwater
contamination associated with the tank/sump. The Quadrant III RFI Phase II field investigation for the
X-740 area was combined with the additional X-740 closure activities conducted in September and
October 1994. The Quadrant III RFI Phase I, the Quadrant III confirmatory, and the initial X-740 closure
activities are all referred to as Phase I investigations. The combined Quadrant III RFI Phase II and
additional X-740 closure activities are referred to as Phase II investigations.

During the Phase I investigations, five wells were installed and sampled in the vicinity of the X-740
facility. VOCs were detected above PQLs in three of the five wells. The three wells were resampled and
five additional wells (including two Berea wells) were installed and sampled during the Phase II
investigations. The nature and approximate extent of a VOC groundwater plume was delineated in the
Gallia west of the X-740 Building (DOE 1996b). However, the need for additional wells (Gallia and
Berea) west of the identified plume was recognized. In August and September 1997, all 10 wells in the
X-740 area were resampled to update the plume configuration and provide data to evaluate the potential
and rate of natural attenuation of the VOC plume. Low-flow sampling techniques were used to collect
groundwater samples with low turbidity for more representative metals analyses. During the natural
attenuation study, five temporary well screens using direct push technology were also installed and
sampled to help determine the extent of the VOC plume. An additional Gallia and Berea well were
installed approximately 700 ft west-southwest of the X-740 building and sampled in February 1998.

A RCRA Closure Plan for X-740 was submitted by DOE in 1993 and approved by the Ohio EPA in
June 1994. The closure included decontamination of the floor and walls of the facility and the removal of
the tank/sump and the surrounding contaminated soil. The initial closure activities were performed from
September 1993 through November 1993.

Subsequent to the RFI sampling, additional sampling has been performed to support the risk-based
RCRA closure of this unit. These data were included in the May 1996 risk-based RCRA closure plan for
the X-740.

 VOCs and SVOCs were detected at levels slightly above PQLs in soil. PAHs were detected at levels
below PQLs and up to 2,900 µg/kg (naphthalene). Because no plant process uses PAHs, identification of
specific sources is not feasible. Potential sources of PAHs in the surface soil include runoff from
roadways and nearby units. No PCBs or pesticides were detected in the soil. Total uranium was detected
at concentrations ranging from 2.3 to 2.9 mg/kg. No other radiological parameters were detected in the
soil.

The Quadrant III RFI BRA identified a total non-cancer HI of 0.02 and a total ELCR of 1 x 10-6. The
human health risks from residual contamination in soil at the X-740 facility (building and tank) do not
exceed the Ohio EPA target risk values for RCRA closures. In addition, TCLP analysis and evaluation of
the PORTS soil-leaching model demonstrated that the residual soil contamination does not pose a threat
to groundwater (DOE 1996a).

A VOC groundwater plume is present in the Gallia west of the X-740 Building. The primary
constituent is TCE. All other constituents (primarily TCE breakdown products) occur within the
boundaries of the TCE plume. TCE groundwater concentrations detected to date are highest
approximately 100 ft west of the X-740 building (wells X740-03G and X740-09B) and decrease radially
in all directions to below detection limits. A TCE concentration of 11,000 µg/L was detected at
X740-03G during the Phase I investigations, but decreased to 3,100 µg/L during the Phase II
investigations, and continued to decreased to 1,200 µg/L when sampled in September 1997. X740-09B is
located adjacent to X740-03G, and is the only Berea well in the area with groundwater VOC (primarily
TCE) detections. A TCE concentration of 1,200 µg/L was detected at X740-09B when it was originally
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sampled during the Phase II investigations. The concentration increased to 3,400 µg/L (X740-09B
Duplicate) during the natural attenuation sampling (September 1997) but decreased to 2,400 µg/L when
resampled in February 1998. As discussed in the Quadrant III RFI Final Report (DOE 1996b), the
Sunbury confining unit is absent in this part of the PORTS site and the Gallia and Berea groundwater are
in connection. The historic VOC concentrations in all the wells surrounding X740-03G and X740-09B are
below 100 µg/L (see Figure 2.2).

Since the installation of additional monitoring wells (X740-11G and X740-12B) west of X-740, in
February 1998, the extent of the Gallia groundwater plume is well defined. The Gallia groundwater plume
extends approximately 700 ft west of the X-740 building. Groundwater flow in the Gallia is primarily
west toward the center tributary of the West Drainage Ditch. Berea groundwater flows predominately
westward towards the Berea outcrops in the West Drainage Ditch. The TCE Plume is <5ug/L at the
boundary of the investigation site or Truck Access Road.

X-744S, T, and U Warehouses

Lithium hydroxide is stored in the X-774S, X-774T, and X-744U warehouses. In 1984, storage
deficiency notices were issued by the Ohio EPA and DOE because the lithium hydroxide had spilled from
deteriorated cardboard drums. In 1988, the lithium hydroxide was repacked in 75-gal steel drums and the
warehouses were repaired to prevent precipitation leakage.

In 1988, a soil gas survey indicated the presence of hydrocarbons in the vicinity of the construction
field office southwest of X-744T. An unknown quantity of paint thinner was reportedly spilled into the
soil in the X-744S, T, and U areas in 1989, after the warehouses were painted.

Environmental media sampled at the warehouse included surface soil (0 to 2 ft) and shallow soil
(2 to 10 ft). VOCs were detected above PQLs in the soils associated with the warehouses. SVOCs (mostly
PAHs) were detected below PQLs and Aroclor-1260 (a PCB) was detected both above and below PQLs.
Because no plant process uses PAHs, identifying specific sources is not feasible. Potential sources of
PAHs in the surface soil include runoff from roadways and nearby units. Previous sampling results
suggest that VOCs and PCBs and possibly SVOCs have been released to the soils at this unit.

The vadose zone soils contaminant data (all soils above the water table, including deep soils) were
screened for potential continuing sources of groundwater contamination by means of leaching.
Tetrachloroethene was detected in 5 out of 21 samples, collected at 20 locations, at values ranging from
5.8 to 55 µg/kg. TCE was detected in 1 out of 22 samples collected at 20 locations, at a value of 5.5J
µg/kg. The acceptable soil leaching values for Tetrachloroethene and trichloroethene for this soil type
(Soil Type III) are 270 and 48 µg/kg, respectively (Ohio EPA 1996), thereby eliminating these two
contaminants from further consideration. Aroclor 1260 was detected in 4 out of 26 samples collected at
23 locations, at values ranging from 120 to 190 µg/kg. Aroclor 1260 is relatively immobile and has little
potential for leaching. Therefore, it was eliminated as a source for leaching. Bis(2-Ethylhexyl)phthalate
was detected in 1 out of 22 samples collected at 20 locations, at a value of 1,400 µg/kg and was
eliminated because it is a common laboratory contaminant and was detected within 10 times the PQL
(330 µg/kg). Chlorobenzene was detected at 8.7 µg/kg in only one sample 0 to 2 ft deep, out of 22
samples collected at 20 locations. Therefore, this detection is not considered representative of the area,
and chlorobenzene was eliminated as a significant source for leaching.

Fluoride was detected just above the background value (9.5 mg/kg) in 2 out of 22 samples collected
at 20 locations, at 9.7 and 10.0 mg/kg. Because only two detections occurred and they were both very
close to the background value, fluoride is not considered to be a significant leaching source. Arsenic was
detected in 14 locations at values ranging from 2.3 to 18 mg/kg. Lead was detected in 16 locations at
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values between 5.6 and 25 mg/kg. Selenium was detected above background (3 mg/kg) in 10 out of
16 samples collected at 14 locations, at values ranging from 5.2 to 6.5 mg/kg. Because all the detections
were close to the background value (within 3.5 mg/kg), selenium was also eliminated as a significant
leaching source. Zinc was detected above background (101 mg/kg) in 3 out of 16 samples collected at
14 locations, at values ranging from 110 to 290 mg/kg. Because zinc is a cation, it is relatively immobile
unless disturbed by an acid spill. Zinc is thus not leachable by water and was eliminated from further
consideration.

The VOCs detected in the soils associated with this unit are not the source of contamination in the
groundwater in this area. The detection of VOCs in wells located upgradient (X-616 vicinity) of these
warehouses indicates that the warehouses cannot be the source of contamination. Wells downgradient of
these warehouses show no VOC contamination.
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The following historical data was retrieved from the Quadrant III Cleanup Alternatives Study/Corrective
Measures Study for the Portsmouth Gaseous Diffusion Plant, April 9, 1998.
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A.2 EXCERPTS FROM GAS CENTRIFUGE
GEOTECHNICAL INVESTIGATION

























































47060023

A.3 RADIOLOGICAL SURVEYS


































